In the context of traumatic stress, the dominant discourse has mainly focused on distress, thus undermining the role that eustress has in traumatic experiences. One of the few exceptions to this has been the research on posttraumatic growth, which has generated much interest since its beginning. There is an increasing interest in posttraumatic growth in various cultures and hence an expansion of the measure, the Post Traumatic Growth Inventory (PTGI), into various languages. This article is the first to perform a rigorous investigation of the psychometric properties of the PTGI, including the scale and subscale reliability, inter-item and subscale correlations, and using a CFA approach. The properties are established with a French translation using two populations of caregivers: those bereaved by HIV/AIDS and parents who are caring for a child with a life-limiting illness. These properties were determined for both the original 21 item scale as well as the shortened version.
Introduction
The field of traumatic stress is intimately connected with both trauma and stress theories. The original conceptualization of stress by Selye [1] considered stress to be an adaptive response in that small dosages of stress could be positive because it produced better coping and/or functioning of the individual. Indeed, positive stress is referred to as eustress, whereas the negative side is distress, which can impair functioning and well-being. In the context of traumatic stress, the dominant discourse has mainly focused on distress, thus undermining the role that eustress has in traumatic experiences [2] . One of the few exceptions to this has been the research on posttraumatic growth (PTG), which is defined as the positive consequences of struggling to understand traumatic stress [3] .
The last decade has seen much interest in the study of posttraumatic growth. Numerous reviews have been published [4] - [9] . Meta-analyses have appeared concerning factors relating to posttraumatic growth [10] and health and other outcomes [11] . The field of traumatic stress is evolving to encompass psychological thriving, not just surviving trauma.
It is now widely acknowledged that there can be positive aspects of stressful experiences. After studying only the pathology of stress and trauma for years, researchers are now incorporating strengths, hence examining the whole experience [12] [13] . Several studies (e.g. [14] - [16] ) suggest a reciprocal and complex relationship between PTG and markers of psychological distress, including Posttraumatic Stress Disorder (PTSD); this emerging understanding points to the importance of further research on PTG. Our research on caregivers has recently pointed to the central importance of meaning-making in growth [17] [18] .
In particular, there is an increasing interest in posttraumatic growth in various cultures and hence an expansion of the most commonly used measure, the Post Traumatic Growth Inventory (PTGI) [3] , into various languages. For instance, Weiss and Berger [19] contributed the Spanish translation of the PTGI. Careful assessment of translated measures is crucial because invalid mental health measures can lead to misguided interventions, which may exacerbate existing health and mental health care disparities.
With such focus, this paper establishes the psychometric properties of a French translation of the PTGI with two populations of caregivers: those bereaved by HIV/AIDS and parents who are caring for a child with a lifelimiting illness. Despite seemingly disparate populations, they share the stresses of caring for someone ill. Caregiving is not often construed to be traumatizing, but is known to be stressful; indeed, the stresses are cumulative. There is evidence of PTG in these populations [12] [14] , which may further broaden the discussion of stressful events and their relationship with traumatic stress [20] [21] . For these two populations, the properties of the French translation were determined for both the original PTGI scale and the shortened version, the PTGI-SF.
Literature Overview
The Post Traumatic Growth Inventory (PTGI) [3] was developed after the realization that the positive changes experienced in the aftermath of stressful events were under-recognized. The PTGI consists of 21 items, and the response scale is a 6-point Likert scale asking respondents the degree to which changes occurred in their lives as a result of the crisis, where 0 represented "I did not experience this change" and 5 represented "I experienced this change to a very great degree". The PTGI is composed of 5 subscales, with 5 items measuring the construct New Possibilities, 7 items measuring the construct Relating to Others, 4 items measuring the construct Personal Strength, 3 items measuring the construct Appreciation of Life and 2 items measuring the construct Spiritual Change. A similar factor structure was confirmed in the shortened ten item version (PTGI-SF) [22] .
The PTGI has been validated in numerous languages and populations. For instance, the Portuguese translation was used with adult children of parents with cancer and a control group [23] . The Japanese version was used to examine posttraumatic growth in university students [24] . The Dutch [25] and the Chinese [26] translations have been validated with cancer survivors. The Spanish version [19] was confirmed with Latina immigrants in the United States, while the Bosnian one was used with former refugees and displaced people in Sarajevo [27] . German [28] and Hebrew [29] versions also exist. Lelorain, Bonnaud-Antignac, and Florin [30] describe a form of the PTGI; however, no published version of the PTGI in French has been found.
One thing that is clearly missing in the PTG literature surrounding this scale is a rigorous and systematic analysis of the psychometric properties of the PTGI with respect to these translation articles. All of the papers reported the reliability (in the form of Cronbach's Alpha); however, only two reported the reliability of its five subscales. Similarly, only three (the Dutch [25] , Portuguese [23] and Japanese [24] translations) attempted inter-item correlations which were used to aid in establishing the viability of a scale. Moreover, five of the papers used exploratory factor analyses (EFA), although this was not the recommended technique to confirm a hypothesized factor structure [31] - [33] . Since this technique is data-driven and is not constrained to a specific factor structure and item loading, it is impossible to compare the appropriateness of the five-factor and item structure proposed for the scale by Tedeschi and Calhoun [3] in different translations.
Method
The data were derived from two separate studies investigating posttraumatic growth in caregivers. The same French language version was used for both groups. Ethical approval was obtained for both studies from all relevant institutions.
Translation Procedures
The original PTGI was translated from English to French by a professional translator. The French version was then independently back-translated into English by a different certified translator. The two versions were checked for accuracy and no differences were found. The content was validated independently by a native French speaker. This method of scale translation was similar to that used by Lucas-Carrasco, Gomez-Benito, Rejas, and Brod [34] .
Sample One: Bereaved HIV/AIDS Caregivers
The study was performed with individuals who had cared for or about someone who had died with HIV-related illness. Full details of the method and demographics of the sample are reported elsewhere [14] [35]- [38] . The overall sample of 176 participants was recruited through posters at HIV/AIDS conferences and service organisations; a toll-free number allowed people to volunteer through no cost to themselves. The full questionnaire package was mailed out with an addressed return envelope and $20 to thank them for their participation. The questionnaire included a demographics form, the PTGI and various other measures for a total of 15 pages. The total number of questionnaires mailed out was 202. One hundred and seventy-six (86.7%) were returned. Of these, 10 of the questionnaires were completed in French.
Sample Two: Parents Caring for a Child with a Life-Limiting Illness
The second study sought to understand the factors in the posttraumatic growth of parents who are caring for a child with a life-limiting illness. Parents were recruited through participating hospitals, hospices and organizations in both the USA and Canada through letters, posters or website postings. The parents volunteered by leaving a message at a toll free number. Their calls were returned, the study explained and if they accepted to participate, a questionnaire, along with $20 to thank them, was mailed out. The questionnaire of 15 pages comprised demographics, the PTGI and numerous other measures. In total, 339 parents were recruited. The return rate was 82.6% (n = 280 packages), but 7 packages were unusable, so the final sample size was 273. Of these, 37 of the questionnaires were completed in French; all were from Canadian households. Overall demographic information and results have been reported elsewhere [14] [18] [39] .
Data Analysis
The overall French sample was 47 with 10 bereaved HIV caregivers and 37 parents caring for a child with a life-limiting illness and was used to determine the psychometric properties of the PTGI and the PTGI-SF. The English sample was composed of 257 parents caring for a child with a life-limiting illness and was used for comparison to the French sample.
Before combining the data from the two study groups a MANOVA was conducted using the 21 items to determine if there was any significant difference between the groups. This analysis found that there were no significant differences F(21,25) = 1.39, p = 0.22, and thus it is reasonable to combine the two caregiver samples and consider them homogenous.
A post-hoc power analysis was computed using the average number of indicators, average R 2 , as well as the minimum R 2 value for each of the 5 subscale CFA factor analyses. The power scores for the average and minimum Comparisons between the French sample (n = 47) and the English sample (n = 257) were conducted on the composite scores of each of the 5 PTGI subscales and it was found that there were no significant differences between the mean scores on any of the 5 subscales (the personal strength subscale did show a trend). See Table  1 for results. Differences between the levels of the French and English subscales are not necessary to establish the psychometric integrity of the French scale, but do however give an indication of the similarity between the two populations. We tested to determine the psychometric properties of our translation of the PTGI and if the original theorized five-factor structure fit the data collected from our French-speaking participants. In order to establish this, we performed inter-item correlations, tests of reliability, and both convergent and discriminant validity analyses of the PTGI scale and subscales. Similarly, we also tested the 10-item short form in translation.
Results

Inter-Item Correlations
The inter-item correlations were calculated for each set of items within each of the 5 subscales. All were significantly inter-correlated within their corresponding subscales (p < 0.05) except for item 12 which had no significant correlations with other items in the Personal Strength subscale. The average inter-item correlations for the subscales were: New Possibilities r = 0.50, Relating to others r = 0.45, Personal Strength r = 0.33, Appreciation of Life, r = 0.36 Spiritual Change, r = 0.76. The average inter-subscale correlation for the 5 subscales was r = 0.45. The average inter-item correlation for the 21 items was r = 0.40. It is of note that the inter-item correlation of the 20 items and item 12 was r = 0.13 which was substantially lower than the average inter-item correlation for the entire subscale.
Reliability
Scale reliability provides a measure of the internal consistency and homogeneity of the items comprising a scale [40] ; it was calculated using Chronbach's alpha. The first step in establishing the scale reliability of the PTGI was determining the overall reliability of the 21 items. This was calculated at α = 0.87, indicating a high level of internal consistency. Next, the reliability of all 5 PTGI subscales was calculated. As seen in Table 2 , with one exception, each subscale displayed reliability values in excess of 0.70, and were above the recommended minimum of 0.60 for exploratory studies [40] , providing evidence supporting the reliability of the subscales. With respect to the 4 item subscale Personal Strength it had an internal reliability of α = 0.34. As identified in the inter-item correlation analysis, item 12 had insignificant inter-item correlations with the other items in the Personal Strength subscale. When this item was removed, the subscale had an internal reliability of α = 0.77.
In some circumstances a composite score of the subscales is desired rather than the individual item scores (e.g., using the PTGI scale in structural equation modeling where it is only one of the measurements scales), so for completeness we analyzed the psychometric properties of composite subscales. This was accomplished by forming average composite values for each of the five subscales from their corresponding items and calculating the PTGI's reliability with respect to its composite subscales values. This produced composite variables (CV1 to CV5, in Table 3 ) representing the five constructs that compose the PTGI. For example, the mean of the responses from questions 3, 7, 11, 14, and 17 was computed to determine the composite for New Possibilities. The reliability of the 5 PTGI composites was α = 0.82, once again demonstrating a high level of internal consistency of the French translation of the PTGI scale.
Validity
Convergent and discriminant validity are both necessary to demonstrate the validity of a scale. Convergent vali- dity is demonstrated when a set of alternative measures accurately represents the construct of interest [40] . For this study, convergent validity was assessed reviewing the level of significance for the factor loadings using a confirmatory factor analysis (CFA) of the items of each of the 5 PTGI subscales. If all the individual item's factor loadings are significant in CFA, then the indicators are effectively measuring the same construct [41] and the construct is unidimensional. For each subscale the chi-square (χ 2 ) was calculated to establish that each of the CFA models fit. As can be seen in Table 2 , the chi-square values were all non-significant. A non-significant chisquare value (p(χ 2 ) > 0.05) indicates that the covariance structure implied by the model does not significantly vary from the covariance structure calculated from our French data set and hence the CFA models fits. Similarly as reported in Table 2 , the fit estimates indicated good fit. With respect to the standardized coefficients from the CFA of the 21 items in the 5 subscales were moderately large and significant (t-values > 2.576; p < 0.05). This indicates that all subscale items significantly contribute and converge on a single subscale construct and that construct is unidimensional. The final step in establishing the convergent validity of the PTGI scale was to perform an overall CFA on the 5 subscales. In Table 3 , we see that CFA model fit well (χ 2 = 5.63, df = 4, p = 0.228) and the standardized coefficients were moderately large (λ = 0.32 -λ = 0.87) and significant (p < 0.05) indicating that 5 subscale converge to measure the PTGI construct. In summary, the results provide satisfactory evidence of convergent validity for the indicators used to measure the PTGI and its subscales.
To establish that each of the five PTGI subscales is a distinct construct, we conducted a discriminant analysis using a CFA. Discriminant validity among the latent variables and their associated measurement variables can be assessed by fixing the correlation between pairs of constructs to 1.0, then re-estimating the modified model [42] . By constraining the correlation between the two constructs to 1.0 we are essentially converting a two-construct model into a single-construct model. The condition of discriminant validity is met if the difference of the chi-square statistics between the constrained and standard models is significant (1 df). As seen in Table 4 , the inter-subscale correlations calculated in the CFA are significant (p < 0.05) but moderate, ranging between r = 0.17 and r = 0.41. Very large inter-subscale correlations are frequently indicative of constructs that are not distinct, which is not the case here. The chi-square difference tests were significant (χ 2 > 3.84, df = 1, p > 0.05) between 9 of the 10 construct pairings (with the 10th variable p = 0.076, df = 1, showing a strong trend). This indicates that the constructs demonstrate high discriminant validity. In conclusion, considering both the correlation between constructs and the significant chi-square difference tests of the 5 subscales, there is strong evidence of discriminant validity among the five PTGI constructs.
PTGI 10-Item Short Form (PTGI-SF)
The 10-item version of the PTGI [22] was also tested for applicability with respect to the French translation. A reliability analysis of the PTGI-SF with our data indicated a high level of internal consistency of the ten items (α = 0.87). The average inter-item correlation was r = 0.42. In the PTGI-SF each of the five subscales is measured with two items and the correlations between the items in the 5 pairs was significant (p < 0.01) and ranged from r = 0.40 to r = 0.77. To confirm the underlying factor structure of the PTGI-SF two CFA models were tested as described by Cann et = 29.86, df = 30, p = 0.47) which indicates that the covariance structure implied by the single construct model does not significantly vary from the covariance structure calculated from our French data set, indicating a good fit. Similarly, the fit estimates indicated good fit, NFI = 0.93, RMSEA = 0.000, CFI = 1.00, IFI = 1.00, NNFI = 1.00 and RMR = 0.066. All the loadings presented in Table 5 were significant and moderately large indicating that they contribute substantially to measuring the underlying PTGI construct. In the second model, the 10-item, 5-factor structure suggested by Cann et al. [22] was tested by loading each pair of measurement variables on their corresponding latent construct. The model's chi-square was non-significant (χ 2 = 26.93, df = 25, p = 0.36) which indicates that the covariance structure implied by the single construct model does not significantly vary from the covariance structure calculated from our French data set, indicating a good fit. Similarly, the fit estimates indicated good fit, NFI = 0.94, RMSEA = 0.041, CFI = 1.00, IFI = 1.00, NNFI = 0.99 and RMR = 0.072. The coefficients presented in Table 5 were also significant and moderately large. Thus, the 10-item 5-factor structure seems to fit the data collected from the study's French translation of the PTGI well.
In summary, both of Cann et al.'s [22] models fit well. The first model indicated that all ten items contributed significantly to the measurement of the PTGI-SF. The second model indicated that that five-factor structure was appropriate and that all items significantly contributed as did all subscale constructs to the measurement of the PTGI-SF construct.
Discussion
Strengths
The major contributions of this study were threefold: it establishes the validity of the translation of the PTGI into French; it verifies the proposed five-factor model of the PTGI; it uses statistical analyses with a level of rigour not previously observed in translations of the posttraumatic growth tool.
The findings of this study suggest that the French translation of the PTGI is valid and reliable for measuring posttraumatic growth. The effect sizes were large and statically significant with this moderate sample size (n = 47). As global interest for posttraumatic growth increases, it is important that researchers are able to examine the phenomenon in a large variety of languages and cultural settings. As Weiss and Berger ( [43] , p. xxii) note: "reliable and valid culture-relevant instruments to measure PTG [posttraumatic growth] are critical to guiding practitioners around the world in their efforts to accompany those exposed to stressor events in the journey to recovery and support their attempts to grow". This translation of the PTGI into French and the establishment of its reliability and validity add therefore to the increasing numbers of tools available to global health researchers and practitioners. The process of translation and back translation were performed by two separate certified translators. This is an important aspect as these professionals are trained to deal with the nuances of various languages. Content validity was determined by a native French language speaker. As Mollica et al. stated, "comparison and consensus of translation and back translation by an expert group leads to a highly valid and reliable instrument" ( [44] , p. 9). The translated PTGI was then administered to two populations of caregivers.
Another of the major strengths of this study is the rigorous analysis that was undertaken to establish the psychometric properties of the French translation of the PTG scale. Table 6 displays a summary of the statistical approaches to analyzing reliability and validity reported in other published papers describing the psychometric properties of PTGI language translations. All of the studies report reliability of the full scale but only two translations report subscale reliability and inter-item correlations. Of those that conducted factor analyses, all but one conducted only EFAs. As noted previously EFA is not the recommended analysis for factor analysis with a theoretical presupposition. The results of the EFAs for the five studies were varied and contradictory. The Spanish article [19] reported a three-factor structure with 13 of the items not loading on the appropriate construct as hypothesized by Tedeschi and Calhoun [3] . Rosner et al. [27] reported that the Bosnian version had a threefactor structure with nine items failing to load on their designated construct. The Chinese version [26] had a three-factor structure with six items not loading. Finally, the Japanese version [24] reported a four-factor structure having removed three items. A CFA was also conducted with the Japanese translation, wherein three items did not converge. None of these translations reported convergent or discriminant validity which precluded discussion of the scale items' unidimensionality and discreteness, respectively. The Portuguese translation [23] reported a five-factor structure as well as discriminant validity. Only the Dutch translation article reported on criterion validity [25] .
Overall, concerning the 21 item version of the translated PTGI and each of the five subscales, reliability was indicated with values above the recommended minimum for exploratory studies [40] . The exception once again was item 12 in the subscale of Personal Strength. When this item was removed the subscale demonstrated high limiting illnesses or of someone with HIV/AIDS, is small. Future researchers should replicate this study both with caregivers and with other French populations who experience posttraumatic growth.
A second limitation of this study is its moderate sample size. To address this we undertook the comparison with our larger English sample and found that there were not significant differences in the subscales. However, because of the expensive budget required for translations and the lengthy process of consultation, studies of cross cultural validation of instruments are often conducted with small samples. For instance, the inter-rater reliability of the Icelandic version of the Schedule for Affective Disorders and Schizophrenia for School-Age Children *Present and Lifetime Version (Kiddie-SADS-PL) was assessed on a sample of 15 individuals [47] . Thus, although the sample was of moderate size, the results were significant, indicating that the French translation has good psychometric properties.
In addition to moderate sample size, all the respondents of the current study were living in Canada. French is spoken in a large number of countries. It is of course the first language of France but it is also an official language in other multi-lingual countries, such as Canada, Belgium, and Switzerland. French is spoken in a number of African and Asian countries, such as Rwanda, Democratic Republic of Congo and Vietnam. The data from these studies is obtained exclusively from French-speaking Canadians, mostly residing in Québec, the only Canadian province with French as its only official language. There are, however, variations in the language from one country to the next as well as cultural differences and it is important to test this translation in other Frenchspeaking nations and populations.
All of those who participated in this study were caregivers of family members affected by chronic illness, a specific source of traumatic stress. The caregiving of the respondents may also be a limitation in this study. Most of the posttraumatic growth research focuses on events that are distinct in time. While grief and living with an illness such as a cancer are frequent circumstances that figure large in the literature, and are ongoing circumstances, these participants were caring for someone else. The growth that they experience is little understood and the scores on the PTGI may be somewhat different from people directly experiencing adverse circumstances themselves. The Portuguese translation was also validated in a population of adult caregivers [23] .
Despite these limitations, this study contributes with a much needed validated French translation of the PTGI, one of the languages most used worldwide. The ability to use tools of research and practice such as the PTGI with non-English-speaking populations, enrich the work of those professions that practice with diverse communities.
Conclusions
This article constitutes three major contributions to the PTG literature. First is the establishment of a valid and reliable French version of PTGI. This is an important contribution, as French is spoken as the first or second language in many countries, including large communities in North America. The wider use of the French PTGI, in addition to the other existing translations, will enable greater depth of understanding of the concept of posttraumatic growth, allowing for greater application in research and practice. Second, this article is the first translation paper to perform a rigorous investigation of the psychometric properties of the PTGI including the scale and subscale reliability, inter-item and subscale correlations, and to use a CFA approach to establish convergent and discriminant validity and unidimensionality. Finally, this article not only establishes the psychometric properties of the 21-item PTGI, but also extends its investigation to include the 10-item PTGI-SF as proposed by Cann et al. [22] .
Overall findings indicate that the French translation of the PTGI is reliable and valid in both the original and its short form. Future research is necessary to expand our understanding of the cultural aspects of posttraumatic growth. The use of validated instruments in other languages in research is an effective approach to learn more about the strengths and needs within specific cultural groups affected by traumatic stress. From a clinical perspective, multiple theoretical perspectives should be considered as developing interventions for diverse populations affected by traumatic events. The expanded use of the construct of posttraumatic growth adds a welcome resilience perspective to the dominant trauma framework, focused solely on distress. It is our hope that the French version of the PTGI will allow practitioners to develop enhanced intervention models when working with French-speaking populations worldwide impacted by traumatic events. Overall, this study presents implications for future investigations and makes a contribution to further expanding knowledge of the positive aspects of stressful experiences.
